Porphyria-induced hepatic porphyrinogen carboxy-lyase inhibitor and its interaction with the active site(s) of the enzyme.
Porphyrinogen carboxy-lyase is an enzyme that sequentially decarboxylates uroporphyrinogen III (8-COOH) to yield coproporphyrinogen III (4-COOH). In mammals this enzyme activity is impaired by hexachlorobenzene treatment, through generation of an enzyme inhibitor. The interaction of porphyrinogen carboxy-lyase inhibitor, extracted from the liver of hexachlorobenzene-treated rats, with substrate decarboxylation sites on the enzyme, was studied using four different carboxylated substrates belonging to the isomeric III series of naturally-formed porphyrinogens containing 8-,7-,6- and 5-COOH. Similar inhibitor effects were elicited against all the substrates assayed, with the exception of pentacarboxyporphyrinogen III in which decarboxylation was not inhibited to same extent. Enzyme protection assays in the presence of the different substrates, indicated that each porphyrinogen protects its own decarboxylation from inhibitor action. Preincubation of the inhibitor with normal enzyme increased its inhibitory effect. On the other hand, preincubation of both enzyme and inhibitor with superoxide dismutase or mannitol, did not alter inhibitory activity. Preincubation of the inhibitor with a number of amino acids showed that only arginine and its derivative N alpha-Benzoyl-L-Arginine ethyl ester interact with the inhibitor, noticeably reducing its ability to inhibit porphyrinogen carboxy-lyase. Albumin, histidine, serine, cysteine and imidazol, were unable to quench inhibitor activity. The present results indicate that the inhibitor acts at the binding site of each porphyrinogen. Taking into account that arginine is related to enzyme activity, and that histidine is found at the binding site of the substrates, the results suggest that the inhibitor could bind to arginine residues, blocking the access of substrates to histidine and altering the adequate orientation for decarboxylation by masking the positively charged active site necessary for porphyrinogen binding to the enzyme. In addition an indirect effect of the inhibitor mediated through free radicals could be discarded.